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TEMPERATURE IN ACUTE DISEASE. 



PART I. — ON THE PRACTICAL VALUE OF ACCURATE DAILY 
OBSERVATIONS OF THE TEMPERATURE OF THE BODY IN 
ACUTE DISEASE. 

In the following article I desire rather to assist, however slightly, 
in the more thorough investigation of a subject to which the atten- 
tion of the profession has been lately directed, than to aim at any 
elaborate dissertation. 

I propose, therefore, to bring forward, in a crude form, and as a 
simple independent testimony of certain facts, the results of my 
own experience, without reference to the statements of previous 
observers. 

I cannot, however, here forbear mentioning how much we are 
indebted to Professor Wunderlich, of Leipsic, for his indefatigable 
labours with the clinical thermometer, nor can I altogether pass 
over without notice the admirable articles on this subject by 
Dr. Aitken and Dr. Sydney Einger. 

I shall not attempt to discuss the several theories of the production 
of animal heat, normal or abnormal, but will merely remark, that I 
have not, myself, found the actual excess of temperature, in typhus 
fever, to be proportional, as some assert, to the amount of urea 
excreted daily, and consequently am inclined to think that abnormal 
temperatures at any rate are not altogether due to tissue meta- 
morphosis. My observations, however, on this matter, have not 
been sufficiently numerous to be of much value. 

My object in taking up the study of temperatures has been 
mainly with a view to test their practical value for general use in 
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ordinaiy pmctieei and consequently my obaervations have (with 
some few exceptions) been taken only once daily, but always as near 
to the same hour as possible. It would, no doubtj have been more 
advantageoui had several observations been taken during the day 
at fltatcd hours; but if the value of thermometric registrations 
generally depends only on a frequent observation of the temperature 
during the day, a thermometer would necessarily be of little use in 
private practice. I have, therefore, preferred to register one obser- 
vation only daily, viz., about 2 p.m.» at the same time noting down 
the state of the pulse, ekin, respirations, and general symptoms.' 

The observations have been, without exception, made in the 
axiUa, the superiority of this situation to that of any other being 
generally accepted, on account of the nearer approximation of ite 
temperature to that of the blood in the vessels. 

The general conclusions which I have come to, up to the present 
time, have been arrived at after a careful study of some 125 cases 
taken by myself during the last two years, at St. Bartholomew's 
Hospital, and also of some seventy-five other cases taken in the 
eame hospital, during the same period, by Dr. Warter, a carefidand 
accurate observer, to whom I am much indebted for the opportunity 
of using such valuable materiah 

I should here mention that during the pa^t six months, the 
temperature of every case of acute disease, coming into the medical 
wards of the hospital, has been taken either by Br, Warter or 
myself. 

The total number of cases, then, in which the temperature and 
general symptoms have been watched and recorded daily throughout 
their course, amounts to 200, of which sixty are typhus, thirty 
typhoid, twenty pneumonia, fifteen scarlet fever, and the remaining 
seventy-five comprise cases of tebncula, acute rbeumatisra, erysipeiaa, 
chorea, acute tuberculosiSf &c. The total number of observations 
in these cases, and in others in which only one temperature 
has been recorded by Dr. Warter or myself, probably exceeds 
5,000. 

As I shall have to speak of normal and abnormal temperatures, it 

*■ Generally we shall fitid that a i^gifstratlon at 2, p.m,, is about the meoiL between oao 
tftken at 9, a.in, (wLen the temperature is nearly at its mimraum) and one at 0, p.m. 
(when it is not far from ita maximum). In the majority of acute dts^easee I think that 
the difference between ihme two ertteniea may for pruotioal purposes be approidinately 
placed at 2** Fah. Consequently, if we wiali to compare the condition of a patient as 
to temperature with bi& state on a preoedbg day, we must l>6 earefci] to take into 
acoo^Qt the hour of our viBita. 
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Trill be necesaary for me to state what I conaider to be approximately 
the average normal temperature of an axilla in a healthy adult. A 
tempa^ture of 98^4 Fah. ib the point generally i3ettled upon by the 
majority of authorities on the subject; but thia, I believe, to be too 
high, as although I have not at present taken a sufficiently large 
number to decide the question to my o^vn satisfaction (which I hope, 
however, shortly to be able to do), yet I can state that I have very 
rarely found such a temperature present in a healthy adult under 
normal conditions. I have every reaaon to think such a tempera- 
ture to be nearly up to the maximum, coiifiigtent with health, and to 
be only met with occasionally, just as one comes across^ now and 
then^ a healthy adult with a temperature below 96° Pah. I consider 
the healthy range to be somewhere between 95"^' 5 and 08"^ 5 Fah., 
the most common temperature met with, being probably 97°'4 Fah., 
L e., one degree leaa than the temperature hitherto moat generally 
received as the normal one. 

The following then are the propositions I wish to establish \- — 
let. That a continued daily temperature of 99** Fah., and 
upwards, indicates an imhealthy condition, and occurs in every case 
of acute disease. As I have never met with one ca^e in which such 
a temperature was present, vmder normal conditions, in a healthy 
adidt, and as every case of the 200 taken exhibits this state of 
temperature, the proposition may be considered to be proved. 

2nd. That any one observation of a very high temperature 
(such as 105° Fah,), in any case in which the general symptoms do 
not appear of any particular severity, should lead to a Yerj attentive 
Te-e3:amination, and suggest a very careful watching, especially if 
occurring in a non-diagnosed case; such a temperature being 
present only in severe forms oTany disease. 

In support of this I will mention the following case :— 
W, B., aged twenty -nine, a well-nourished man, of rather sallow 
complexion, somewhat excited manner, having an occasional spas- 
modic way of speaking, complained, on admission, of sore throat, and 
on examination, both tonsils and the back of the pharynx, were 
seen to be considerably inflamed. He gave an imperfect history of 
having been ill about a week. This, at first sight, seemed to 
be merely a somewhat severe case of tonsillitis, and no further very 
minute examination, by the physician in charge, appeared to be 
immediately necessary. The case was therefore left for the history, 
&c.| to be made out by the cUnic;d clerk, before the visit next day, 
as b usual in such cases. Finding, however, the man's temperature 
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to be 105 '^■4 Fah,, I was interested in the case; and I lOiido out, on 
further examinatioa, the existence of iJiulial trismus, and that the 
tonguCj when protruded, deviated slightlj towards the right side. 
Haviug mentioned this state of tilings to the physician, he returned 
again on purpose to see the case, when he found the symptoms a till 
more 8e?ere, and considered the pmgnosis very unfavourable. 

This man, morever^ died on the next day, some twelve houra after 
admission, the case being one of aepticajmia. 

Another etjually important case of cerebro-spinal meningitis, in a 
girl of eighteen, was thought by many who eaw it on admission, to 
be one of hysteria ; but here a temperature of lOS'^-d Fah. wag quite 
BufEcient to negative such an idea. 

This case also terminated fatally. 

3rd. That the thermometer is of great use, as a means of diag- 
nosis in those cases, which frequently present themselves, of general 
malaise, often accompanied by a history of rigors, losa of sleep, &c, ; 
such symptoms being due either to the commencement of some 
acute disease, or merely to some gastric or uterine disturbance of a 
temporary chai*acter. 

In these cases it is often at first impossible to decide, judging only 
from the pulse and general symptoms ; but if the state of the patient 
be due to the more serious cause, we shall invariably find an abnor- 
mal temperature ; and on the other hand if due to any other, a nor- 
mal temperature, will be often met with, frequently accompanied by 
a very rapid pulse. I have never met with one case in which, the 
temperature being normal, any acute disease afterwards developed 
itself, and although I have nearly twenty examples of this propo- 
eition^ I will only bring forwai'd one. 

E. J.^ aged twenty-four, a nurse in a ward in which there were 
several cases of typhus and typhoid fevers, is a well nourished and 
generally healthy woman. The cheeks are flushed, conjunctivaB 
slightly suffused, tongue covered with thin fur, and inclined to dry ; 
the bowels have been loose the last three days, and were open five 
times yesterday. She complains of frontal headache, pains in all 
her limbs, want of sleep, loss of appetite, &G* Has not felt quite 
well for about a week, but continued at her work until yesterday. 
She ** felt very cold all over" three days ago, and sat over the fire, 
but could not get warm. Her pulse is 72; temperature, 97° Fah. 
The nest day, and the day after, she exhibited much the same 
symptoms; her pulse, however, going up to 120 and 100 on the 
two days respectively, whilst the temperature remained steady 
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botwcen 1J6° and 97° Fah. Two days afterwards ehe was quite 
convaleacent, and about the ward again. This case bore as strong 
a reserablance to that of an early stage of typhoid fever as it waa 
possible to do, and for the first £q.w days many considered it to bo 
one of thia disease^ 

A point of great interest in connexion with this c^bc was the fact 
that some three months afterwards the patient had well marked 
typhus fever, with a temperature of 103° Fah», and a puke of 
120 on the fifth day, which waa the first time I had an oppor- 
tunity of seeing her on this oecasion. 

4th. That the temperature in every disease has a tendency to 
run a peculiar course, and has a certain range of altitude, a know- 
ledge of which course and range is of great value as an aasistance 
to us in diagnosis and prognosis* 

In connexion with tlds proposition 1 should observe that I have 
not found the temperature in acute disease to be perceptibly 
affected by the season of the year at which the disease may have 
occurred, although the temperature of the wards during the year 
lias varied to a conaidenibk extent. 

Again, if caaes of similar severity at different a^ea be com[)arod, the 
altitude attained by the temperature in any disease does not appear 
to be influenced by the age of the patient, idthough " the normal" 
is generally reached somewhat earlier in children than adults. 

I have di'awn up some charts to show the course of tempera- 
ture as observed by myself in typhus, typhoid, and scarlet fevers, 
pneumonia, sicute rheumatism, erysipekg, and tonsilHtis, 

These diagrams are not founded on any average^ but merely 
represent actual typical cases, I have preferred to adopt this plan 
on account of the fallacies likely to exist in such tables if drawn up 
from averages. En'ors in establishing the exact day of the disease 
are, in many cases, unavoidable ; but these, although only to the 
extent of a single day, might considerably affect the ultunate 
result in any general average,— ^For Diagrams see pp, i3-31.) 

Having discussed typhus and typhoid at some length in another 
paper I shall not further allude to them. To the other diaeaae^ 
(the course of temperature in which I have endeavoured to illus- 
trate by diagrams) 1 will briefly refer. 

In pneumonia, we have high temperatures as early as the aecond 
day, with the maximum generally on the third or fourth, and a 
sadden fall (of perhaps 5** Fah.) to normal on the seventh or 
eighth,^ — (See Diagram I.) 
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If thia fall does not take place before tlie tentli day, we may be 
tolerably certain that tlie case is not one of simple pure pnetmionia, 
but that it 13 probably complicated with tuberculosis, or connected 
with typhoid fever, rheumatisin^ &c, 

In acute rheumutism we have a long-continued slightly abnormal 
temperature, generally raugiug beeweeu 99*^ and 102^ Fah., and 
very rarely reaching 103° Fab. — (See Diagram II.) 

Erysipelas is characterized by very sudden changes of tempera- , 
ture ; thus, we often get an alteration of 4° or 5® Fah, in twenty-fomr 
hours, and occasionally a fall of 7° or 8^ Fah. in the same period. 
I have observed in several cases that a considerable fall has taken 
place immediately on the appearance of the characteristic redness. — 
(See Diagram III.) 

The temperature of tonsillitis is espedally interesting when com* 
pared with that of scarlet fever ; and as the diagnosis in the early 
stage between the two is often doubtful, we may frequently be 
much assisted by the observation of the temperature, — (See Dia- 
grams IV. and V.) 

In tonsillitis the temperature in the middle of the day, when at 
its maximum^ which is generally attained about the fourth day, 
rarely exceeds 100**5 Fah.; and this occurs with a pulee often 
below 100, Normal is reached about the sixth or seventh days. 

In scarlet fever, on the other hand, the maximum is an'ived at 
about the third day, when the temperature is generally 104° Fah., 
whilst the pulse is considerably above 100. The normal h not 
usually attained until the tenth or twelfth days. 

Generally a high temperature, such as 102^ Fah,, when met with 
on the second day of malaise ^ M'ill be found to denote a case of 
scarlet fever, febricula, or pneumonia. 

Although I have taken a few cases of many other diseases 
besides those just mentioned, yet I have preferred, at the present 
time, to confine myself to the examination of the course of tempera- 
ture in these seven only, considering that my experience of thia 
subject in any other disease has not at present been sufficient for 
me to judge fairly of it. I would, however, Just allude to the 
possibility of temperature being of great assistance to us as a means 
of diagnosis between typhits fever with severe cerebral disturbance 
(when occurring without any rash), and purely cerebral cases o£ 
meningitis or cerebritia. I have only had an opportunity of taking 
the temperature of two purely cerebral cases, but in both of these 
the temperature rarely exceeded 101° Fah,, whereas with amiilar 
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eymptoms due to typhus ferer, we might have espeeted the 
thermometer to stand some 3^ higher, 

I should also state that the highest temperature I have ever taken 
was 107°*2 Fah., and occurred in a case of pneumonia following tra- 
cheotomy J the next highest was 106 °*2 Fah., in erysipeka ; genemlly, 
however, temperatures above 105° Fah. have been rarely met with. 

I will conclude this part of the subject by bringing forward a 
case to prove the value of a knowledge of the course and range of 
tempemture in different diseases. 



A boy of fifteen was admitted with general malaise and sore 
throat. His tonsils and the back of his pharynx were somewhat 
inflamed, but his tongue was moist and nearly clean* 

After the fii*st few days he complained of nothing except weak* 
ness, although his voice contLnued very husky. His appetite 
remained pretty good thi*oughout, and he slept well. About the 
fifteenth day he had some bronchitis, and on the sixteenth some 
hemorrhage, mth a loose motion ; previously his bowels had been 
somewhat confined. The hemorrhage did not recur. There waa 
never any rash or abdominal tenderness, and the physician in chai-ge 
of the ward considered the patient's illness to be due to the apparent 
symptoms manifested, aiz., the sore throat, with probably some 
laryngeal miscldef, and the thoracic complication. 

The course of temperature was that of typhoid fever throughout ; 
and at the time I mentioned this fact to several who were interested 
in the case, but I little expected to be afforded any corroboration of 
my statement, a3 the kd*s temperature fell to normal on the twenty- 
eighth day ; and two days after this he was up and about the ward. 

However, as the case was not considered to have been one of 
typhoid fever, there was no especial necessity to be careful with 
his diet, and he was placed on meat diet. Having a very hearty 
appetite he did good justice to the food allowed 1dm, besides 
partaking of some extras which were surreptitiously conveyed to 
him by his friends. The consequence was, to use his own expression, 
he weJit to bed " feeling very well/' but '^ very full." Some hom"a 
aftei^wardd symptoms of colic came on, which ^ not being relieved 
by the appropriate measures adopted, were followed by those of 
peritomtla of which the lad died on the seventh day from his seizure. 

The post mortejH disclosed a quantity of purulent fluid in the 
peritoneum, and numerous ulcers of Peyer's glands, the majority 
of which had akeady cicatrized, but in many the healing process 
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-was etill going on. The peritonitis had been caused by an over- 
loaded intcfltiuej previonsly weakcnctl, the colon being completely 
stuffed with Bcybala. There was no peifomtion. 

5t.h. From the last proposition it follows, that the anme altitude 
of the thermometer attained at one jieriod of any disease is not of 
the same importance as the Bame height reached at another time in 
the same disease. 

ThuB, in typhoid fever, a temperature which hm been rising for 
two or three days, reaches jmrhaps 104 Fah* between the seventh 
and fourteenth days, without causing any anxiety ; whereas should 
the same phenomenon occur about the twenty-eighth day, a fatal 
termination might probably be e^xpected, 

And again, the actual altitude attained on a certain day in one 
disease is not of the same importance to our prognosis as the same 
height reached on the same day in another diiease. Thus, a tem- 
perature of 104*^ Fah. in erysipelas is very common during the first 
week, and need not give rise to any alarm ; but should such occur 
at the same date in acute rheumatism I ehould consider it of much 
more importance. 

6th- That although, in all diseases, a high range of temperature 
generally indicates a severe case, with a slow convalescence, and a 
low mnge usually occurs in a mild case, and is followed by a rajtid 
convalescence; yet there is no actual temperatui'e in any disease 
whicli necessarily foretells a fatal termination. Thus I have regis- 
tered 105^-6 Fab. in a severe case of typhus ending favourably, 
lOG'^'S Fah, in erysipelas, 105*^' 3 in typhoid; and each of these 
tempemtures was the highest 1 ever took in the respective 
diseases . 

I certainly once registered a temperature of 107^'2 Fah., in a 
fatal case of pncunionja j but the great majority of fatal cases 
generally, although always exhibiting abnonnal temperatures prior 
to collapse, have by no means had any extraordinarily high ranges. 
I believe that an abnormal course of temperature is more often the 
precursor of a fatal termination than any universally high range. 

7th. That in the majority of cases a rise of temperature is 
contempoiury with a rise of pulse, but that on the other hand 
there appears generally to bo but little connexion between tempera- 
ture and frequency of resphations. 

The alteration in the pulse mth a change of temperature is often 
not a proportional one, and may not take place at all unless the 
variation of temperature be as much as 2^ FaJi. 
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Cases of tjphua fever are, perbap^, the best examples of the Blnaul* 
tiineous alteration t*t']>ulac and temperature- — ^{See Part II,, p. 16.) 

The latter part of this proposition does not hold good in cases of 
pneumoniaj aa in this diseaac (which I have found to diiFer from all 
others in this respect) the temperature and the number of respira- 
tions fl actuate together very regularly. 

8th. That where tlie temperature and pulse together do not 
coincide with the general Bymptoma, the two fomier may be 
generally relied on as to the actual state. 

Thus, in typhus, towards ita close, we often get a continuous faU 
of tempemture and pulse for perhaps three or four days before 
there is any improvement in the general symptoms ; and in these 
cases the two former always forctel rightly. — ^(See Pai't II., p. 21.) 

There is, however, a well marked exception to this rule in the 
later stages of typhoid fever, aa mentioned in Part II. 

9th. That where the temperature and general symptoms agree 
together, but do not coincide with the state of the pulse, the two 
former may generally be relied on as to the actual at^ate* 

Thus in casca of hysteria, and in cases of excitable persona 
approaching convalescence after fever, we often suddenly get a 
verj' high pulse, which is sometimes continuoua for days, although 
the temperature and general symptoms are neither of them ad- 
verse, 

10th, That in those cases in which the pulse and general symp- 
toms remain the same, a modei-ate fall of temperature on one 
occasion is not to be relied on ; but should such a fall continue in a 
moderate and gradual manner, for some days, and at such a period 
when a fall wag to have been expected, the teouperature may then 
be depended upon. Severe caaes of typhus, towards their close, 
often give examples of this sort. 

In those cases, however, in which the pulse continues frequent, 
and the general symptoms are severe and without improvement, a 
considerable full of tcmperattue (say 5^ or 6° Fah.) is to be re*^rdecl 
with anxiety, being probably due to some internal hemorrhage, or 
to the commencement of a state of collapse. 

Thus in a case of icterus, Lu a girl of fifteen, due to obstruction of 
the common duct by a hydatid cyst, and accompanied by peri- 
tonitis, on the three days preceding death, the pulse had stood at 
140^ 140, and 136 respectively, the temperature having been on 
the same days 104^*2, 104° 5, and 99^ Fah.j whdat the general 
symptoms continued without alteration. Here, on the last day, we 
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got a sudden fall of 5^° Fah., which was the first sign of collapse 
termmating in death some twenty-four hours afterwards. 

Again, in a case of typhoid fever, on the BCYcuteenth day there 
was a sudden fall of 4° Fah. from the preceding day in consequence 
of considerable internal hemorrhage, 

Uth. That in those cases in which tbe pulse and general symp- 
toma continue the same, being the one frequent and the other 
severe, a continuous rise of temperature for some days, occurring at 
a period of disease at which some improvement might generally be 
expected, is usually the precursor of a fetal termination. 

Thus, in a case of typhoid fever, terminating fatally on the 
thirty-sixth day, the pulse and general symptoms continued without 
change until the thirty-fiftli day ; the former having stood at 92 on 
the twenty-ninth day, remained steady and rather below that 
frequency until the thlrty*fifth day, when it suddenly rose to 124. 
The temperature, however, rose continuonsly 1^'om the twenty- 
ninth day, nearly a degree a day, imtil it stood 5*^ higher on the 
thirty-fifth than on the twenty-ninth day — the height registered 
on the thirty-fifth day being 104° Fah. 

12th. That although it is posBiblc that the state of the tempera- 
ture alone in acute disease may, perhaps, hereafter prove to be the 
one safest symptom to rely upon if taken by it itself (and I believe 
it is at present, at least, equal to the state of the pulse, and of 
greater value than this certainly, if only its frequency be taken into 
account), yet the temperature must be considered merely as an aid, 
and all other symptoms must be carefully examined into, as it is 
on comparison with these that its greatest value is always to be 
found. 

The preceding propositions, which are not intended to be put 
forward as dogmatic rules, being merely the result of a very limited 
experience, and being probably only approximations to the real 
truth, which is always deep down "at the bottom of a well," imperfect 
though they be, nevertheless contain, I think, amply sufficient to 
prove the great value of the daily observation of the tempei-atnre in 
acute disease. 

I will now refer to those who disregai'd the value of the clinical 
therraometer^ and amongst these are many of high authority, whose 
opinion is entitled to great consideration. 

W hat, then, is the re^tson of the disregard of such ? 1st. Some 
do ao because they allege that they can sufficiently distinguish by 
their hands normal and abnormal states of temperature, and can 
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caiTj BUch eensatious in their minds, or commit them to paper 
under such expressions as " cool," " moderately cool," ** warm," 
"hot;' *Wery hot," ** pimgentlj hot," ^c. 

The falkcy of these expressions can, however, be easily ascertained 
by any one who will take the trouble, in a few acute cases, first to 
•vnite down his sensations, and then take the temperature by & 
thermometer. 

Heat and cold are only comparative temperature sensations, and 
as our hands vary considerably in their temperature^ it follows that 
a body submitted to a hand, the temperature of which is 95^ Fah., 
will refer to the mind a very dtfterent sensation to that which it 
would do were the tempemture of the hand 10* or 20^ lower. 

As an example of this fallacy, I will only mention the following 
fact : — 

I have heard a physician of high standing observe that the skin 
of a patient was ** moderately cool," when the actual temperature in 
the axilla was 104^^ Fah. ! Thia Is by no means an uncommon 
occurrence. 

2nd* There are some authorities who state that an abnormal 
temperature generally does not occur at all in cases of acute fever, 
and on this account undervalue the thermometer. 

I can, however, honestly state that I have never met with 
one sucli case^ neither have I found any one who has used a 
thermometer who has done so, except the patient were in a state of 
collapse just prior to death* 

Consequently^ with all due deference to such authorities and 
their atatoments, I am strongly inclined to think that the actual 
existence of auch cases is more than doubtful ; and if the tempera- 
ture of a patient which is really lOA'' Fah. can be called '* moderately 
cool/' it will not be difficult to understand how such cases have been 
supposed to occur. 

5rd* There are others, again, who disregard the value of the ther- 
mometer because they think they have tried it and found it wanting. 

These have trie<l it certainly, according to their own mannerp 
but generally with utterly wrong and probably eclf-conceived ideas 
as to its use. They have started on their trial with the belief that 
the abstract degree of heat waa all that they had to consider. Such 
as these^ consequently, soon find out that a thermometer will lead 
them into all sorts of blunders, and properly discard it. But would 
these be merely content with consideiing the height of frequency to 
which the pulse had attained, without taking into account its 
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volome, rhytlim, its conditiott yesterday j the disease and tlie 
mdividiuil in wliom it occurred? 

Well, then, gome very simikir conditions must also be considered 
before placing an actusJ value on any one observation of tempera- 
ture — thus, the disease, its period^ its height yesterday, &c.; and 
without reflection on these points, the observation will be useless 
indeed. 

It woidd, no doubt, save a great deal of trouble if we could 
decide our prognosis and diagnosis by means of the temperature 
alonCj and also without any practice or experience in the nee of the 
clinical thermometer; but would any one discard the stethoacope 
merely because some experience in its use was required before any 
one could be in a position to place a value on the sounds he might 
hear, or becausef even after considerable practice, the value of 
some sounds (such as certain cardiac murmurs) still remained 
doubtful? 

In tbe Bame manner, a person must have some amount of practice 
with the thermometer before he is in a fit position to put an actual 
value on any one observation ; and any error in diagnosis or prog- 
nosis which a be^nner may make will be due probably to this wrong 
interpretation of a certain fact. 

The greater his experience the less %vill be the chance of such an 
error, and the more valuable will his thermometer be to faim. 

I will just give two examples of numerous nustakes liable to be 
made by this class of objectors- 

A case of febricuLa presents itself, and a very higb tempera- 
ture is found within a few hours of the first symptom of malaise. 
The observer in question necessarily thinks that his patient must be 
suffering from a very severe form of fever, probably typhus, and is 
proportionally anxious^ but in forty-eight hours perhaps, to his delight 
and astonishment, the temperature is again normal, and the patient 
convalescent* Such an observer, having considered only the abstract 
degree of heat, immediately discards his thermometer, although his 
error of diagnosis and prognosis was due to the ivrong intcTpretation 
of a fact. Had his experience been greater, the very fact which so 
alarmed him would have had probably an exactly opposite effect, 
for he would have known that the disease could not at any rat« be 
typhus fever, 

A gain » to take an opposite example. 

In a case of typhoid fever, in which the general symptoms are 
severe, the temperature, which has been fluctuating about 103^ 
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Fah., euddenly drops 4^ or 5^ without any improvement in the 
general conditian of the patient. 

Such observerB, conBidering only the abstract degree of heat, 
reg:ird the altered state of temperature as a favoitrahle sign, and are 
surprised at, very possibly, finding the patient dead on their next 
Tisit. Had they bad more experienee, they would have known that 
8uch a fall was a yery unfavourable symptom under the circumstances, 
being probably caused by intestinal hemon*hage, or else being the 
commencement of a state of collapse; as in tjphoid fever, the 
general symptoma improve considerably before the temperature 
reaches normal. All the lilanic of such unfortunate prognoses is, of 
course, laid on the thermometer, instead of on their own ignorance 
and nish judgment. 

The above are examples of the misuse of the inetrument, in the 
use of which we must always be very careful not to jump at codcIq- 
Bions, but strive honestly to arrive at the proper interpretation of 
the additional fact which we Lave just registered j by bo doing we 
shall, by its assistance, reap an abundant reward in a more euc- 
cessful diagnosis^ — -a more confident prognosis. 

In conclusion^ I am convinced that the study of the thermometry 
of disease is as yet in ita infency ; and believing that such a study, 
instead of teaching any disregard for the pulse, or other important 
symptoma (aa some have ^vrongly supjHJEcd it was intended to do), 
will further enhance their value, and generally conduce to a more 
attentive estamination of each symptom manifested in acute disease, 
I consider the subject to be one well worthy the attention of every 
member of our noble profession, and one which wiU amply repay the 
few extra moments spent at the bedside. 



ll.'-A C05I5IDERATION OF THE COTJBSE OF TEM?ERATITEB ANB 
FULSE IK TYPHtrS AKD TrPHOID FETEES, ^\ND SOME OP THB 
POINTS OF DIFFERENCE BETWEEN THESE TWO FEVERS SHOWN 

THEHEBV. 



The crises from which the following data were ascertained 
occurred in St. Bartholomew'a Hospital during the last two years, 
and daily observatione were taken of them either by Dr. Warter or 



The number of cases amounts to sixty of typhus and thirty of 
typhoid fever. 
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I eliould here state tlmt in the great majority of tbeae cases on\j 
one obaervation daUj was recorded, but alwajg as near to the same 
hour (viz., 2, p m,) as possible. 

In consequence of this fact I shall not be able in the present 
paper to compare the morning and evening teraperaturcB of the two 
diseaaes, but wiU now merely remark^ that although the diiferences 
between the morning and evening temperatures of ty[jhoid seem to 
he greater than between those of typhus fever, yet the altitude 
attained by the themiometer at 2 p.m. has in both diseases appeared 
to be nearly the mean, between an observation taken at 9 a,m. and 
one at 9 p,m, I have^ however, not had sufficient experience on 
this particular point to speak with confidence on the subject, I 
propose in the first place to consider typhus and typhoid fevers 
separately, and then to examine their points of difference. 

Typhus, as met with under the above-mentioned circumstances, 
seems to occur gcnemlly in two forms: — 1st, The milder form, the 
subjects of which arc children, or previously healthy adults nnder 
thirty, who have led sober and regular lives ; 2Dd. The more severe 
form, which has been the one somewhat the more frequently met 
with. This has occurred cither in persons of a more advanced age 
or in younger adults of unsound condition from previous disease, or 
in consequence of intemperate habits. 

In both of these forms the temperature, having attained its 
maximum (usually on the seventh or eighth days), falls continuously 
until the tenth or eleventh days, and in mild cases this decline (which 
amounts to about one degree Fah- per diem) continues until " the 
normal" is arrived at — (See Diagrams VI,, YIL, VIII., and IX.) 

In the more severe class of cases, however, there is a secondary 
rise of temperature, which occurs about the eleventh day, and con- 
tinued for two or three days, when the regular characteristic daily 
decline to " normar* commences. This decline exactly resembles 
the one which takes place in cases of the milder form. 

In the majority of cases in which tliis secondary rise has been 
observed, a considerable and manifest thoracic complication has 
been present, but in eeveral none could be detected, either by 
auscultation or physical signs. 

In cases of either form the temperature will not again exceed 
the normal one, after this point has been once attained, unless 
some fresh complication be at hand. 

In ali cases, also, of this fever there is a very uniform tem- 
perature of about 104*^ Fah* on the seventh day; with this exception 
there ia no temperature peculiar to any one day. 
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In the milder form of the disease the pupild are seldom contracted ; 
the tongue, although generally thickly coated, never exhibits the 
dry, brownkh-black fur of the more severe type; Bub^ultua is not 
oft€n, Hoccitatio very rarely present; the delirinna (which occura 
only at night) is alight, and the rash is not usually very copious* 
In such the general range of temperature is comparatively low, the 
termination of the case isj without exception, favourable ; and the 
convalesceucei which may be said to begin about the fourteenth 
day, is rapid. 

The temperature attainB its masimirai on the seventh or eighth 
days, the average maximum being 103*^-7 Fah., the highest 
registered 104°-3, and lowest maxiraum 102^ '* The normal" is 
r^ched on the twelfth or thirteenth days. 

In the more severe form we often find contracted pupib^ a dry, 
brownish-black tongue^ with sordes on lips and teeth, great sub- 
Bultua and muscular tremors, often floccitatio, delirium frequently 
present by day aa well as night ; and towards the termination of the 
case, a semi-comatose condition often comes on, which occasionally 
alternates with severe delirium at nights The rash in these cases 
is generally copious. Under this form I include those exceptional 
cases of typhus which are attended by considerable diarrhea ; these 
occur in about ten per cent* of all cases, and do not in any other 
respect differ from ordinary severe cases of the fever. 

In the severe form, then, the range of temperature is high, 
the termination not always favourable, and the convalescence, 
which does not begin until the end of the third week, ig vexy 
tedious. 

In these cases the maximum temperature is attained between the 
seventh and tenth days (generally on the seventh or eighth), the 
average maximum is 104^'4 Fah., highest registered 105°'6 Fah*, 
lowest maximum 103''. '* The nonnal" is reached between the 
fifteenth and eighteenth days, both inclusive. 

High temperatures, such as 105"^ Fah, and upwards, do not 
foretel fatal terminations ; but high ranges, generally, at the com- 
mencement of cases foreshow severe attacks, and are invariably 
followed by long convalescences. Fatal cases always exhibit 
abnormal temperatures prior to collapse, but not necessarily very 
high ones. Judging from the fatal cases I have witnessed, I believe 
that an abnormal course of temperature much more generally 
precedes a fatal termination than any unusually higli range. 

Such cases have appeared to difiisr from the ordinary run of severe 

B 
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attiicka tenninatbg favourably in oub or more of the following 
ways :— " 

Ist. Tliey exhibit a temperature of only 102° or IDS'* Fah, about 
the sixth day, which ia below tluxt generally met with even in iiiiltl 
cases; and conaidermg the severity of the syinptoins we should 
expect to find a tempemture nearly 2^ higher at sueh a date, 

2nd. They have a constant tempemture of about 102° Fab, for a 
week or more* 

3rd. They exhibit a fall of perhaps 3 or 4^ Fah. on flome day on 
which, in an ordinai-y severe case^ we should not expect any such 
fall (say on the tenth day). 

4th. They have a temperature of about 104° Fab. as late aa the 
sixteenth day, when even in severa c^iaes ** the normar' ought to be 
nearly reached. 

The pulse generally in typhus rises and Mh with the temperature ; 
and between the fourth and ninth daya ia above 100, often very 
considerably so; it's maximum is reached rather later than the 
tempemture, and ** normal" is attained some two or three days after 
this point of temperature lias been arrived at. 

It may, however, especially in persons of nervous temperament, 
be kept up beyond this date* 

In typhus a temperature of 90^*5 Fah, generally occurs with a 
pulse of about 100, a temperature of 100° "5 Fah, with a pulse of 
105 and so on ; an alteration of about Bve beats in the pulse cor- 
responding to each degree of alteration in the temperature. 

In the majority of cases, however, unless the alteraition of 
temperature be upwards of one degree, we shall find, probably, no 
corresponding increment or decrement in the pulse, and the above 
only holds good in a general sense, 

I have, however, noted down each variation of 2° Fah. and 
upwards which occurred during the course of the sixty cases of 
typhus, in order to ascertain the contemporary behaviour of the 
pulse. I find tljat os a rule every such fluctuation in the tempera- 
ture wae attended by a corresponding alteration in the pulse» smd 
that this change amounted on an average to five beats for each 
degree. There were only five exceptions to this rule out of tlie 
whole number, and in two of these the variation in pulse occurred 
on the next day> without any furthej* alteration in the temperature* 

In concluding these obaervationa on tjrphua fever I should 
mention that by far the most frequent complication in these cases 
was bronchitis, coming on about the twelfth day. 
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Considerable feebleness of the mrdkc systole and impulse was 
also noticed in several instances, and this phenomenon was occor 
eionaliy observed for a considerable time after convaJescenoe had 
commenced. 

The fatal caees amounted to about twelve per cent,, and occurred 
either withb the first week or elae between the twelfth and 
sixteenth days. 

In the former case tlie deaths seemed to be due to the intensity 
of the fever poiaon itself, and in the latter to the circulation in the 
system of the products of tissue metamorphosis. In only one caee, 
however, were typical uremic convulsions observed. These fatal 
caees occurred in patients over 40^ or in adults above 25 who had 
led irregular lives. The proportion of male (o female deaths in the 
same nmnber of cases was 7 to 5* 

At the post mortem examinations of these cases iJceration ot 
Peyer'a glands was never preaent, and the only peculiar appearance 
noticed was a dark fluid condition of the bkK)d, and occasionally a 
lark and abnormally dry condition of the rauacles* In one case 
there was a remarkable effnsion of semi-coagulated blood into the 
substance of the recti muscles of the abdomen. The enlarged con* 
gested liver mid large soft pulpy spleen have been met with both in 
typhus and typhoid. 

I will now proceed with the consideration of typhoid fever, which 
has been met with under two forma of such unequal severity, that 
I propose for convenience sake to divide the cases as I have done 
those of typhus, into two cksscs ; one comprising the milder, the 
otiier the more severe form, 

I should, however, observe that although a severe case of typhus 
may often be foretold at an early period, yet it is impossible to do 
80 at a similar date in typhoid fever ; as I have observed several in 
which the mildness of the symptoms during the first week or ten 
days might have augured an miij convalescence, eventmilly turn 
out of the most protracted character. 

In typhoid fever then the temperature generally rises, after nume^- 
rous daily fluctuations, to its maximum ; and having fittained tlus 
point exhibits the same characteristic irregular decline^ falling 
perhaps for two or three consecutive days, and then rising agaiu lor 
two or three more, and so on ; the fall^ however, preponderating over 
^^he rise, until the normal is raiched, after which daily fluctuations 
ill probably continue for a few days longer. The majority of 
cases come under the first mentioned form, ultimately proving of 
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moderate severitT, and cenniziate faTOurablj towards the end of 
the third week. 

In these the pupiU are slightly dilated ; the tongae, although 
inclined to dry, and generally abnormally red at the tip and edges, 
often continues nearly clean throughoat. A very common form of 
tongue which I have observed in such cases has a rather dryish 
patch, in the form of an isosceles triangle (the base of which is at 
the tip), running up the centre, with two moist strips of thin white 
fur on either side. Subsultus and tremors in these cases are rare, 
and delirium (as often absent as present) b usually very slight, 
and comes on during the night only. Intestinal hemorrhage does 
not occur, and thoracic complications of importance are rare. 

In these the temperature attains its mayimum between the 
seventh and eleventh days (but this is not reached more frequently 
on one day than on another) ; the average maximum is 103*3 Fah. ; 
highest registered 104^*5, lowest maximum 102®-2 Fah. The 
normal is arrived at between the fifteenth and twenty-first days. 

In the more severe form we generally find that ^ther intestinal 
hemorrhage occurs during the course of the case, or that we have 
to deal with a low form of pneumonia, which is a firequent com- 
plication, and one which not uncommonly is the inunediate cause 
of death at an advanced period of the fever. 

In these protracted cases we get, towards the later stages, dilated 
pupils, a tongue which is either covered with brownish black fur, 
and dry, or one which has its central sur&ce glazed, edges and lip 
red. In both of these transverse furrows may generally be 
observed. Subsultus and tremors may also be met with, but very 
rarely flocdtatio ; delirium, usually of a low form, is pretty 
constant at night, but rarely present during the day. 

In such cases which terminate favourably the temperature, 
reaches its maximum between the nineteenth and twenty-first days, 
the average maximum is 104:°-1 Fah. ; liighest registered 105**-2, 
lowest maximum 103°* 8 Fah. The normal is reached usually 
between the twenty-third and thirty-fifth days. 

In typhoid fever a high range within the first fourteen days 
generally foretels a severe and protracted case, but a low range 
during this period does not necessarily foreshow a mild case, 
even if the general symptoms be also favourable. 

A sudden fall of several degrees, especially if occurring in a 
severe case, about the end of the second week, and without im- 
provement in the general symptoms, is to be considered with 
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anxiety, such decline being probably due to intestinal hemorrhage, 
or to the commencement of a state of collapse. 

In such an event the pulse, which very likely up to this time may 
have kept below 100, usually rises suddenly twenty or thirty beats. 

In these cases, when the patient doea not immediately Buccumb, 
the fall in temperature and rise of pidse are frequently followed, 
within the next twenty -four hours, by opposite phenomena, the 
temperature rising higher than the point at which it previously 
stood whilst the puke falls considerably. 

Again, if we meet with a case in which the general symptoms 
continue severe, but the temperature, although an abnormal one, 
fluctuates for some days at a point disproportionally low when 
compared with the general symptoms » we must consider such low 
range in an unfavoumble light mther than the opposite; especially 
ought this behaviour of the temperature to be so interpreted if it 
occur in a case of which the date of the commencement of the 
fever is unkBown or doubtful, and in which the period may then 
be as late as the end of the third or the fourth week- 

Almost without exception in cases which terminate favourably, 
we find that the general symptoms reach their normal, if I may so 
gpeiik, several days before the temperature ; and although until tdl 
fluctuations of the temperature above '* the normal " have ceased, 
the patient caimot be considered safe from habUity to a relapse, 
and great care must be still taken with hie diet ; yet we may 
expect in the majority of cases, that if the general symptoms Imve 
thus improved we shall have a favourable issue, notwithstanding 
the slight fluctuation of the temperature above " the normal." 

It is the knowledge of this fact that causes us to look with 
suspicion on cases in which the normal temperature is apparently 
about to be arrived at before the improvement in the general 
symptoms. 

Fatal cases often exhibit a continuous, although often slight, 
daily rise in temperature for four or more days previous to coUapse, 
and this may occur without any corresponding alteration in the 
pulse, or without any decided change in the general symptoms, 
Now as we know that a continuous rise for four or more successive 
days is not met with generally in cases which end favourably, such 
a rise should put ue on our guard. 

In typhoid fever the pulse, to a considerable extent, fluctuates 
with tlie temperature, although the exceptions to this rule are 
much more frequent than in typhus. 
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HowcTcr, rv^merally apcakingt o.n altemtiati of nboul five bcaU of 
the puUe occurs with cuch degree of altemtion in the (cmperature. 
Thi]«, a t4»iipenitiire of 99*^ 5 Fah. will eorreifiond to a pube of 00 ; 
ft tempcntiiro of 100^*5 with a pulso of i^5, and m oo. 

The range of {inliCd wWch may he found in diflTeront oases, to cor- 
r«|M>od to the mme degree, h^ however, very gnat; thu*, l»etwocn 
102 and 1 03*^ Fall, I havo met with pul«C8 between 80 and 154. 

High [mliei in typhoid fever do not often occur in tidults, 
unless there ia some coaaidenihle thoracic ctr other complication; 
and when such ciinnot he detected* there seems some rcswon for 
believing that tnbercular depoait in the lungs, or the general state 
of tuherculopis, m the cnuso of thia phenomenon- 
Fatal caiieo have occurred in 13 per cent of all cases, and the 
proportion of mnlo to female deatlia, in the same number of patients, 
waa a« 5 to i. Death took place on the fif*teenth, thirty *&llh, and 
thirty-sixth day«^ and al-^o in one case on the sixteenth day, of a 
relapse; beside* tliese ernes, the date of deatit in another patieat 
could not be ascertained, but it was not earlier than the fifteenth day, 
and very [»robably took place at a much more advanced period of 
the dieease. 

In these fatal cases death was due either to peritonitis, a low 
form of pneumonia, or asthenia. 

In all there was well marked ulceration of Peyer*s glands, A 
low form of pneumonia waa the most common complication, and in 
several eases the f«ver conimencod with some inflammatory afiection 
of the throat. 

Diarrha^ was aU but universally present, at some time in tlia 
course of the fever, although in many constipation prevailed for 
the first fortnight. Considerable hemorrhage occurred in four cases. 
Relapses took place in 12 per cent, of all cased. 

1 win now conclude by summing up the differences most fre* 
qucntly observed between these two fevers, as far as their pulses 
and temperatiufes are concerned- 

let The maximum temperature attained during the course of 
either disease, about 2, p.m*, is somewhat lower in tyjihoid than in 
typhus fever, but a continuous abnormal tempei'aturc is of much 
lonsrer duration in the former than in the latter, 

2nd. The defervescence of typhus is regular and continuous, the 
temperature falling generally about a degree a day, imtil the normal 
is reached; whereas in typhoid, tlie fluctuations from day to day are 
considerable^ and the fall is not a continuous one daily. 
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3rcl. There ia a great tenclencj in tjphus to at tarn certam 
tempei-aturee, and to reach certaia points in its caurae, on certain 
fixed days. Thua^ in tlie great majority of all casesj a temperature 
of about 104° Fah. is met with on the seventh day; in a %^cry large 
per centage the maximum is reached on the seventh or eighth days ; 
*' the nomml" is genendly attained, in mild cases, on the twelfth or 
thirteenth days ; and in more severe ones between the fifteenth and 
eighteenth days. 

In typhoid there ia no particular temperature generally arrived 
, »t on any one day ; the maximum may be reached at any time between 
the seventh and twenty-first days \ and *' normal" is attained, in mdd 
cases, between the fifteenth and twenty-first days; whilstj in the 
more severe onesj it may be attained on any day between the 
twenty -fourth and thirty-fifth. 

4th, The pulse is generaUy less frequent in typhoid j and although 
in both fevers the pulae usually fluctuates with the tempenitui*6 
(about ^-^e beats of pulse corresponding to each degree of alteration 
in temperature), the frequency of the pulse in the two, for the 
same degree of altitude, is different. 

Thus, with a temperature of ICON'S Fah*, we generally find an 
average pidse of about 105 in typhus, but of only 95 in typhoid, 
and so on; at each degree the pulse being about ten beats more 
frequent in typhus than in typhoid. Moreover we sometimes meet 
with a case of typhoid fever in which the pulse very slightly 
exceeds *' the normal" throughout, but such a case I have not 
observed in typhus, 

5th* In typhus the temperature reaehes normal two or three 
days before the pulse, and the general symptoms often continue 
severe several days after the pulse and temperature are both 
normal. In these cases, however^ if the defervescence has been 
regular, and has occurred about the usual period, the case will 
terminate favourably, notwithstanding the often very unfavourable 
condition of the patient. 

In typhoid, on the other hand, as I have before mentioned^ the 
temperature keeps up several days after the general symptoms have 
been considerably improved, and we must look, with doubt rather thim 
otherwise, on cases in which this rule appears about to be broken — 
that is J on cases in which the general symptoms continue severe, 
although the temperature is but little, if any, above ** the normal." 

6 th, Kelapses of typhoid have occurred in 12 per cent, of all 
cases, and in these the temperature ran a somewhat similar course 
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as in the former attack, although '* the normal" was attained at an 
earlier date. 

Kelapses of typhus, with a corresponding recurrence of abnormal 
temperature, have never been met Tnth, although the number of 
cases of typhus under observation has been double that of typhoid. 

K.B. — ^The instrnments used in theae observations were mannfactured by the 
Messrs. Casella (of Hatton Garden, London), whose clinical thermometers can always 
be depended upon. No reliance can be placed on r^fistrations taken with the ordinary 
German thermometers as generally imported into this country, as I have foand the 
error in some of them to be as much as 2*> Fah. when compared with a standard 
instrmnent. English thermometers are, consequently, strongly recommended. 



DIAGRAM— I. 



23 



Female — est. 16. 
3 4 



Day 1 
105 

104.5 

104 

1035 

103 

102.5 

102 

101.5 

201 

1005 

100 

99-5 

99 

98.5 

98 

97-5 

97 

96.5 

96 
Pulse, 

Reap., 



PNEUMONIA. 

7 8 9 10 II 12 13 14 15 16 17 





M 








- 
























/ 


\' 


rT 


























~} 
































1 






.1 


























T1 


' 




\ 
































































\ 










































1 






















































































































































\ 
































^ 
































\ 
































\ 
































\ 
































\ 


















► 


no 


131 


.36 


.36 


9^ 


%l 


80 




















43 


41 


48 


S^ 


4z 


36 


36 





















DIAGRAM— II. 



24 



Day 
los 

104.5 
104 

103-5 

103 

102.5 

xoz 

IOI.5 

lOX 

100.5 
100 

995 

99 

98.5 

98 

97-5 

97 

96.5 

96 
Pulse, 



Female — (et. 34, 
* • 3 4 



ACUTE RHEUMATISM. 



6 7 



9 10 II iz 13 14 15 16 17 







































































■• 








































































































^ 
































A 








.•-^ 


























V 




A 


^ 


^ 


V 
• ^ 






















^F= 


^^ 










^;r 


---•. 


\ 
































m 


















" 


































































































































































- 


























































































loS 


loS 


100 




lOO 


lOQ 


94 


96 


96 


^J 














18 


10 


10 




10 


to 


11 


31 


ii 


It 





1 


i 


■ 


■ 


■ 


■ 


DIAGRAM- 


-III. 


■ 


25] 




t3 
ro 

&\ 
M 

M 

T 

1 = 
^^ 

^ H 

M 

■ I 

00 

pn 

M 


















^ 




























































^ 

^ 






































































































































































































































































































































































i 




1 




































i 






1 




































^ 


'• 




1 


































1^' 


■v. 




o 

H 










































3"^ 


1 
























•^ 


— 


. 














1 




































==^ 




t 








































1-- 


« 




































I;^ 


iu) 

un 


\D 
































f 








s 
























_ 


. 







_J, 


1 




g. 


s 














. 










_ 










o 

H 










" 










































vo 































































fC 


' 














^ 

M 


■* 
M 


























^^ 


^^ 












o 

H 






S 


■ — 




































^ 


^ 


« 


































1 












































1 










































1 




















































































1 


lu-t u-i VI vi *n fci^ V, v^ u^j.* 
OO O O O O O O O O O chmeAffscsmmo'i'^S 


1 



DIAGRAM— IV 



2ij 



Female-wt. 16. TONSILLITIS. 

Day 2 3 45 678 910 II 
105 

104.5 

104 

103-5 

103 

102.5 

102 

101.5 

lOI 

100.5 
100 

99-5 

99 

98.5 

98 

97.5 

97 

96.5 

96 
Pulse, 

Resp., 



12 13 14 15 16 17 

































































































i 


































































































































































•r- 


-**. 


V 
































\ 
































^ 


































i 
































\ 
































I 






















■^ 










\ 


L 
































\. 
























































































ItO 


Ill 


IJl 


9+ 


80 
























50 


H 


23 


ix 


to 























DIAGRAM— II. 



24 



Female — (et. 34. 

Day 2-3 4 

105 

104.S 
104 

J03-5 

103 

102.5 

102 

101.5 

lOI 

100.5 
100 

99-5 

99 

98.5 

98 

97-5 

97 

96.5 

96 
Pulse, 

Keep., 



ACUTE RHEUMATISM. 



6 7 8 9 10 II 12 13 14 15 16 17 







































































* 








































































































^ 
































^ 








>'*^ 


























\^ 




^ 


^ 


V, 


^ 






















^W^ 


^ 










^ 


-^•n 


N 
































m 


















' 
























. 




























' 














































































































- 


























































































loS 


108 


ifio 




100 


lOQ 


94 


96 


96 


io3 














iS 


10 


20 




10 


20 


22 


ii 


12 


11 



DIAGRAM— III. 



25 



.l«^«M*1X.» 



i 








































^ 


if' 










































o 
1*> 






























































































































^ 










































^ 




















































































•4- 










































i4 




































J 


» 








































< 






IHI 




































A' 




s 




































»^ 


rt 
«) 




ON 






-1 






















— 




^-— ^ 


— 




'S 


2- 


Ml 
M 
































— 








t-^ 


































^ 




■^ 

t* 


H^O 






























<] 














































^ 


^ 




^ 

» 


































t 








s 


*n 




















■^ 








— . 




^ 


> 




g. 


*J 


rt 














^ 


>*=:: 




















o 


*4 
















~'- -^ 


M 
M 






































ri 
eo 


^ 

—'•**' 








o 




























. 






— 
















































? 


t7% 


K 




M 
















_ 




— 








=^ 












s' 


t^ 


V 




— 


































». 


va 


s 


9 




































^ 


lA 










































^ 










































*n 










































14 











































£* vi -4- -* 
Q o o o 



v<| »! M 



DIAGRAM— VI. 



28 



,l«uuo^8qX„ 



t4 




















































































^ 










































^ 










































oo 








































































































































































? 










































to 
«4 










































t4 










































rl 










































O 




















































































OO 




















































































\o 










































v% 








































































J 








rt 

M 


3" 
































4 








o 


3- 
































J 








u^ 




M 


























^-' 












s 




o 





















^^ 


■^ 


















4 


o\ 








^ 


.--- 


■^ 


"^ 
























M 


3. 


oo 






\ 
































5 


\0 1 
to 


t^ 






is 


S^ 






























^ 


^ 


VO 








V 


\ 
































v^ 










\ 


\ 






























^ 












> 


» 




























»o 










































r) 














































o o 



ON -g 
Oh 



DIAGRAM— VII. 



^ - 





^ 


^ 


■^ 
























^;i«m.u>H sty 


L" 


^ 


■ 


H 






































^ 


c*i 










































s, 




















































































MP 
f4 








































dd 


ft 








































1 










































i| 












































^ 

M 










































PI 




















































































H 










































O 
































♦n 










O^ 
































y* 


> 






S 
































/ 


/ 






oo 




























^^ 




/ 








oT 


» 


VO 


















^-H 




p.*^ 


'^^ 


















v^ 














_y 


^^-^ 


>-^ 




















a 


^ 


Tt- 












/* 


X 
























8 


so 
H 


m 








^ 


^' 






























5- 






( 


< 
































o 


3. 


^ 








^•^ 






























N 




o 












> 


1 
























Q 


% 


Cft 








^* 


^' 




























** 


^ 1 


00 






r^' 




































r- 










































^o 








































T 


*n 










































^ 








































1 


M 










































« 








































1 



DXAGHAM— yill. 



..■^-Bnjjo^ eqj, ,, 



Q 
O 

w - 



I 



f* 


1 




































« 


»*t 








































■ 


IH 








































V 


sn 





















































































ft 










































o% 










































n 




















































































t-r 










































rt 




















































































*#l 










































« 










































^ 










































H 










































**s 










































r« 










































































.• 










ft 










































H 




























J* 


^-^'"^ 






































1 


L^ 














n 










































t* 






























^"~" 


^-^ 






Q\ 




8 
















T 















,-^ 






^ 


























»^^ 


















o 




* 






































N 




•* 
























^■'-^ 














wt 












> 




















"t>^ 










•* 




























- 














^ 




r- 






















< 


^, 














S; 




\D 


























1 












«? 
o 




►4 




















— — ^ 






















W^ 














'\ 
























r- 

irt 




^^ 
















V 






















- 




p4 






































" 
























■^^g 










































^^1 


















1*1 
























^'^"^ 


















Q* 




















r 


























** 
M 
















• 






















^ 
















< 


























o 




















^M 






















U-l 




ov 














-^ 


^ 






















2 
















• ^ 


























'4- 




SD 






































|4 




t^ 










































*J> 




J 




































1 


*<> 






































-i- 










































m 










































i4 








' 1 

1 































H M 11 



t^ *-^ %e >o 



DIAGRAM— IX. 



31 



I 
I 

pi 



a 

o 
w 



-§ 































^ 


„T«auon9qx„ 




































^ 


• 










M 

en 




























< 














O 
en 




























a 












? 


? 




















i 


<: 



















Ml 


eo 
rt 




























^^ 


y* 










D 
m 






























-■'^*-- 










"f. 


y 


^ 
























-> 


3 


i 










J- 


a 


•< 




















J 


K^ 


^^ 


















s- 




















^ 


















3; 


**1 


s^' 




























7 










9C 


en 


«4 
t4 




























/ 










ON 


* 


M 

H 
























^ 


^ 












X 


4 

•n 


O 
H 




















^ 


















s. 


s. 


ON 

M 
















4 


^" 














^^ 






•8. 


^ 


oo 
















^ 


'::^ 


\ 


















1 


s, 


P4 






-- 




— 




























•5 


♦n 


NO ! 

M 1 






-^ 






- 


























•s 

^ 


* 


XT* 














^ 


























M 














^^ 


J 
























o 


l-l 








,/■ 


■^ 


■"^ 


























o 


e*» 








^ 
































s 


^ 


M 












"^ 


■^ 
























3- 


s. 


o 














.3 
























■s. 


^ 


o\ 










V 


^ 


























S 




oo 






. 


^ 


































t-* 










































VO 






































VI 










































^ 










































en 










































c« 






























! 













5 2 2 



8 8 



V 




LANE MEDICAL LIBRARY 



To arold flne, tbis book should be returned 
on or before the date last stamped below. 



fir/l \ 3 196i 



r 




